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(57) Abstract 

A method by which pentafluoroethane (HFC- 125) can be 
efficiently separated from a mixture of HFC- 125 with 
chloropentafluoroethane (CFC-115). The process for preparing high- 
concentration HFC- 125 by the extractive distillation of a mixture (2) of 
HFC- 125 with CFC-115 comprises using an ethylene glycol compound 
(3) represented by the formula: 0(CH2 CHj 0)„ R^ (wherein R^ and 
R' are each independently hydrogen or C^ -C4 alkyl; and n is an integer 
of 1 to 3) as the extractant to obtain CFC-1 15 as the distillate (4) and a 
mixture of HFC- 125 with the extractant as the bottom (S), recovering 
HFC- 125 from the mixture through distillation, and reusing the 
extractant thus separated for the extractive distillation. 
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5o) T-^x^nsx^b>i7'j3-;i/^ib-&i^ (3) mtamtbxmmu 
(4) ^bxcFc-i 1 5^m. (5) ^ilthfc-i 
2 5 tiikm\t(Dm-^iiio^m. ^o?g^i^A^^.^®{Cci;t»ftiim^j=&HFc 

- 1 2 5*^^^|gLTHFC - 1 2 5^^#s c:®^ll]m^J&^fl{il.M^C:^5^^ 
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m m m 

-1 1 ^tW^) 0iJ^{^7^ h^^DDi5^b>® 

7 y l^-fb {3 J: S ^ > ^ 7 D i ^ > ® S^jg -7- D -fe ;^ ® S^S££fi!ci^ ^ . 

5}- D X ^ > ^^H-r S C h f 5 ^ > ^ 7 D X >®iijg;^^ 

tilf -So 

HFC-1 2 5(±. M§^^^d:V^•^t§7D>'^b-^tli:bT^iS^5:^b^ 

if^DU h U 7;U^Da:^>^ ^=^-y-7;i/;tD3i^>, CFC- 1 15^ 

^tl(o<Dm^m^(Df^. CFC-1 15©^;^{i. - 3 8. 7'CT?fe t). 
Bfi^^fifetlT-feSHFC- 1 2 5®^;^T-^§-4 8.5°C{334<. C(7)2 
a^©'fb^t)cDi:t}¥^JS^l(ZJ£V^o m^. HFC- 1 2 5*^9 5^;i/% 

w± (CFC-1 1 5ifi5^)i%i:xT) ^^tsm^m(Dm^xit. itm^ 
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So 

*BailB«i::iJV>T^ ttW^m (a) iitt. < h *)«li^^A*Jctt5 

a= (yA/xA) / (ys/xB) 

c© -5 tcltif 1 (3?avM^©}g^^^^-;^©fi!^^*^^t--5;^ 
^StUTs ttm^^iSAJgRffl^ntl^So HFC- 1 2 5i:CFC- 1 1 

0 8 7,3 2 g^lCtt. i^^|j(l~4©7;i/;rD*-5j^>^fftiJt}^Ji:UT{^ 

b*>U^dJ^>7l^ai^i^^5,0 8 7,3 2 9^{3|^^^nTV^-S;^^T'tts 
^(Dmmm 1 (c:HB«©l!(fiik:»-:3v^Tti-» bfei^-^^ HFC-125i:C 
FC-1 1 5 0itWm&iiilf]1.2mm-V$)*). ^(Dtztbs mpiitEFC- 

1 2 5/CFC- 1 1 5 = 7/9 3 {^)1%/^JV%) (DM^»^HF 
C - 1 2 5/CFC - 1 1 5 = 9 9.7/0.3 (^;i/%/^;i/%) ^fHF 

c- 1 2 5©jim&^®{c:j:Di^«)5{ci±s ii!^4 om^(D^<(Dmmmwi. 

^c:T% ^n^^f,^, «lm^S^(cJ:^)HFC- 1 2 54=5cttFCFC- 

1 1 5<&^^«s^g^^*»^HFc - 1 2 5^sic^*^<^ti-r-5.;^ 
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^{I-^V^T^3i^^§v^bfc^^m^ 'Pti:<ti)UFC-l 2 5iJJ:r5CFC- 
: R'O (CHzCHjO) „R' 

1 ~ 4 (7) TJl^JVmX' ^ t) s R ' i5 J; r>'R ' N D t urns. 0 s 
n(il~3®m-e&5o) 

mmWi(Dm^m^m\>^x. hfc - 1 2 5^mm^t^(b';ymx^^iit 

U^X. *^H^Ii. '>3fe< tifeHFC- 1 2 5*JJ:t5CFC- 1 1 5^ 

^A^xm^M^m^miam^Lx. ^s^s^jtcFc - 1 1 bcom&m&T 

UfeHFC- 1 2 5. iff^L<itmmmiCCFC- 1 1 5^^t:&V^li5^i 

^)-:3-)]^mit^^m\iiMtvxmmtz:it^<i^m.t-r^. 
^HFC- 1 2 5^^9'^-rs;^?i<^«-r:2.o 

D D > ^ 7 O X 5^ > ^ V ^^ > ^ 7 ^I'^i- D 31 ^ > ^^^-efi^ 
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7;i/:tDx^ >©M**o. 1 ig%wTx J: Dif ^ b< (±0.0 1 mm%i:i 



4 



wo 98/52889 



PCT/JP98/02170 



D-^>^7;^;?^Da:^>^±fi£^i:bT^^T♦^S^g^tl{±^ HFC - 1 
2 5*5<fctJfCFC- 1 1 5f?^^m{zm^2m^^M^mX'$>^o 

(1) -fSt^ : RO (CH2CH2O) „H 
i^f^s RaCHax CjHs. C3H7 mzn-^tzltiso-CE,) t 
tzitCH, mizn-l^tzitt e r t-C4H») X^Kis n{il~3©g 
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(2) -Jfe^ : RO (CH,CH20) „R 

{^^. Rti. CH3^ C3H7 (1ft;:n-^>ttti s 0-C3H7) 

^;t(iC4H9 (1^(3n-^fc{it e r t-C4H,) T-afeOx n{il~3® 

(3) -Wl'A ; ho (CH2CH2O) „H 
{^^. n(il~3®m-C'^5o) 

( 1 )CH30(CH2CH20)H {:x.^VyCf^)Z2-}]y=E^^=^)V:i.-y')\,) 
CH30(CH2CH20)2H ( i^x^ 1/ > U □ y ^ ^;ux-x;i/) 
CH30(CH2CH20)3H ( h u j:^u>yu=i-;i/^y 

C2H50(CH2CH20)2H ( U > ^ U Zf— J x^;i/n:-7^;i/) 
C2H50(CH2CH20)3H ( h ';x5^b>^U=i-;i/^yx^;i/x-7^ 

C3H70(CH2CH20)H 1; zi-;i/^ y ro l^;i/x-7^;i/) 

C3H70(CH2CH20)2H (i;ji^u>i^i;3-;i/^y rDi^;i/x-x 

CsH,0(CH2CH20)3H ( h Uxf-l/>yi;ii-;i/^y rDl^;i/x-5^ 
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C4H,0(CH2CH20)H > y >J y 

C4H,0(CH2CH20)3H ( h 'Ja:^l/>yUiJ-;i/^y/^;i/a:-7^ 
( 2 )CH3 0(CH2CH2 0)CH3 > 

CH30(CH2CH20)3CH3( h 'Ji^U>^7UrJ-;i/>'^^;i/x-5^;i/) 

CzHsOCCHzCHaOaCjHs ( h >;:L5^l/>yU3-;bi;xf-;i/X-7^ 
CsHtOCCHzCHjOCsHt (x^ 1/ > y ij II l^;i/x— 

C3H70(CH2CH20)3C3H7 ( h Ux^b>yijiJ-;i/i^rD t:;!/x— 

C4H90(CH2CH20)2C4H» >y ij Zl-;!/^?^^^;!/^:-^^;!/) 

C4H,0(CH2CH20)3C4H, ( h ^) o-JlifZf^Jlx.-y^ 

(3)HO(CH2CH20)H (x^l/ >y U 

HO(CH2CH20)2H (i^x^U>yiJzi-;b) 
HO(CH2CH20)3H ( h ux^u>yi;=3-;i/) 

^fit6{i> HFC-125i:CFC-ll 5 =fe^^T•fii^■5S^tl3!p^ 



7 



wo 98/52889 



PCT/JP98/02170 



HFC - 1 2 5^mitim^m:iXb^mt^:^mz-D\^x. ti^oij^itiim 

{d^N-Tio^HFC - 1 2 5^CFC - 1 1 5<Dlt»|gJS©«iJ^Sg^^f# 
tz : 

mi) 

mm mm tmm 

(a) CHjOCCHzCHjOH 6 4 0.2 6 

1/ > U rj— y ^ 

(b) CHsOCCHzCHjO^H 5 9 0.2 5 

( c ) C,H50(CH2CH20)2H 6 2 0.2 6 

( S^x^ u > ^ U u — y x^;^x-5^;^) 

(d) C4H90(CH2CH20)2H 6 7 0.3 8 

( i^x^ 1/ > ^ U 3— y n - 

( e ) CjHsOCCHjCHzOaH 6 0 0.2 6 

( f ) CHaOCCHzCHaOCHa 4 5 0.4 

( g ) CHaOCCHzCHjO^CHa 3 2 0.4 3 

(h) C4H,0(CH2CH20)2C4H, 4 2 0.4 3 

( s;x^ b > ij =] n - y^;i/x-7";i/) 

( i) CHaOCCHiCHjOaCHa 3 2 0.4 

( h ';x5^i/>^ijr3-;i/i;^^;i/x-7^;i/) 
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( j ) HOCCH^CHaO^H 6 9 0.4 0 

(k) H0(CHjCH^0)3H 6 0 0.4 1 

*m'dimttm=mmimw(E fc-i25 + cfc-ii 5mm 

HFC- 1 2 5/CFC- 1 1 5 = 9 9.9/0.1 (M/fiS) 



mi^^mx'EFc-i 2 5. cFc-i 15s mm^.mitmtrj^^^ 
't>izpff^mM^x2 0'cizxMLmu nm^m^mtu 

±M®it a =(y a/x A)/(y b/x b){3 J; 0 itli^Jt a ^niHt^m^lS 

<s m^ommmitmizxEFc-i 25/cFc-i 
xmmmiZ'^mx^^zt. m-h. hfc- 1 2 5/cfc- 1 1 
mmtvxmmt?>cttiit(i^mx^^c:tifii^m^nrzo 'i>«;< 

t^HFC- 1 2 5ija:l5CFC- 1 1 5^^A.xmZM^^i?(^EF C 

-12 5 ^^n-r^^^s iJ^3t$ct ^^Mz'ptjiimmmm^^t^m^M 

f^. -mmiz. HFC- 1 2 5J:CFC- 1 1 5t(Dm^^m^t^ 
m^. ^g^^»;^>fe*t-SHFC - 1 2 5 A^Jllim^^^S^igllMtca^S 
(fiP^. HFC- 1 2 5*Jii^fig^t?&:?,) (Di^M.'^x^^i^. It 
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w^^ij^ix*)'b^\^^t^^. cFc-1 1 di^mmmzmis&^n^^tiz 

{?|J^«HFC - 1 2 5/CFC - 1 1 5 =9 
0/1 0©vI^»^HFC- 1 2 5/CFC- 1 1 5 
= 9 9.9/0.1 ^T-MiliUfcHFC - 1 2 5 ^f#5;feto(Ci£:>g^ttm^ 
§^S©ai6©|IC^IOV^T> *^B^0^iSf:&^i:^ 5<tHi|t^^5,0 8 7,3 2 
9 {3 ^ nT V ^ S Il5lgfi«l J: It«l5 b T S o 

3^^H^tfF{I^r^^i^fc^^^T*(is HFC-125/CFC-115 
;i/%/^;i/%)=9 9.9/0.1 ^T'lilgbfcHFC- 1 2 5 ^J^II^tiit) 

^JSffl^^s;^^T•{is cFc-i \ bt^mi^^^tx^xmrnrnzm^-^n 

Ztzibs HFC - 1 2 5/CFC - 1 1 5 ;i/%/^;i/%) =9 9.9/ 

o.i^T-auibfeHFc-i 2 5)i^mmm(Dm^m^mf&if^^(D^ 

tamtLX. ^tzs HFC- 1 2 5/CFC- 1 1 5 (^;i/%/^ 

= 80/20 IZ^T- CFC-1 1 5(Dm&^nibtcm^^^^mtLX 

itm^A= 0 .4 h bTttif bfe)o 

±$i(DitmzmmLrz-j^^^mm$^^ (n) ^: 

«"= (yw/Xw) / (Xd/Yd) 

a : jt»^g[ 

Xd: ISTM^mtJ+^HFC- 1 2 5CD^;i/^$ 
Xw: femtl (:^^;V') ^JOHFC- 1 2 5<D^;i/^^ 
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Yd : mm^lii^/]^(DCF C - 1 1 5(D^J16^^ 
yv»: fem^ '|J<DCFC- 1 1 5(D^;i/:^^ 

ai^^x^(7)^[^/tl^(i> rt^tB^J=£a^T'^,^?,®T^ gl§e^J{3H F C - 1 2 
5^#3Sltf#Stc{i. HFC- 1 2 5^lftai»e>i9-^-rS'i:^S*s^So 
ZO^mii. HFC- 1 2 5 tmm\(Dm}^miy^:K^\.^tzib. mmtzi± 

ii^bHFC- 1 2 5i)J;t>'CFC-l 1 5 ^^^■r'fil^-5^g^ 

^*^^HFc- 1 2 5^^mmz^mt^z.t-t^X'^^o '^-^x. ^(d^ 

m^zi^^X. ^0<fca55:?i^t)/(p6HFC- 1 2 5>£^ji-r5Cii:*JT*^ 

-2)0 

^m-t^^u^^mY c- 1 2 54octt>'CFc- 1 1 bvx^om 

3j^^<&^tfii^t(i> ^3fiK^®^;S^3Jt5DT^ HFC - 1 2 5:fc<tU^ 
/tfetiC F C - 1 1 5 i:W&«{3-r-5;M*J^'5:5l33i^1'. ti^oT. 

S^ai;&^^IIJStTHFC - 125^CFC-11 5 d»e>^8i-rSCl J: 

0 8 7,3 2 9^(c:TllrN^nfelrtm^J^^ffl-r?.Jl^T-{i. CFC - 1 1 
CFC- 1 1 5A^^«{3■^*nsc:^:^;:^d:^)^ n^mizmi^Xs CFC- 

1 1 5^&am^j3!p?>+^{c^siuf^*-r5«^jg***>So zcom-^. cfc- 
1 1 5*sji;fp-??*)M^j*fc^i^r2.^^{i> ^^mmiztJkthm^i^izcF 



11 



wo 98/52889 



PCT/JP98/02170 



^ts '^-oXs ttmuAcHFc - 1 2 5(D^^mm\i?^^mt6iz\-fx 
iv^o ^(Dtzisbs HFc-1 2 5ti^m%mmmmmzm-^Lx\.^xi)s 
^n^m\mt\^xnmmt^m^. mmmmut^if^m^f^mtc^.^, 

Ss m^imp^ms ^mt^ti^^^mmLxnmx^^o mmmmom^o 
mi'^ m^it. mi^um. mimt). iim. mmmmomm^s itjj^^ 
moiiLm. ^mm^^m<D^w^) iz^^^x^mzm^;^ti^i>(DX'ittj^ 
<s Et^tt^^m^mmt?>tzisbizM'Kmn-r^^ti^X'^^o hfc 
- 1 2 543a:t;fCFc- 1 1 sim'^i&\^^m}^^^t^tzit>. kt-^js 

ffi^§tS®As-«gfl«j{c$f$b<^ ^J^«0~5 0 Kg/cm'- G (y- 
i^ff)SJSx iif*b<{il 0~3 OKg/cm'-G©tt#E±;;^SfflT-^ 

(DMA^^m.Lxmmizm^mi'^t^tzisbizit, mj^^(Dumt-4 8 
miz^^tiii^jsxxf/ttzititjh^^n'^^mmmz^mmx^^o mm 
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ho 

!^^ns^«i-r-<^fta^^?i^ti(F) m-^x. hfc- 1 2 5:fe<tr;c 

FC-l 1 5) \zntm\^ (S/F) (i. ^gSfDgJ^t^S^-^xSo 

-^fl^tz. coid^ti. jftm^gMat-i.©^tioHFc- 1 2 5/cF 

C- 1 1 5©iafigj3J:t;f^g|^n;^cHFC- 1 2 5ft'(z^?^-ri.fF^CF 
C - 1 1 5^iig^lcjst;cT3at:3itRT-S€.o cc7)|^(3. JAai^g^g©.i:^ 

Sf*J^fig^n5o «^J^{d:> CFC-115 ( *j<i:r5HFC- 1 
2 5 (9 9^;i/%) \^'fniy^(0:x.^vy^^)zi-)l3h 
-fb-^tl^fflV^Tttm^^U CFC- 1 1 5^CFC- 1 1 b(DWi&1^l 
0^;i/% (HFC-125*J9 0^;i/%) $T-iiStoT®^U 0.1^;i/% 
Ji^lTOCFC- 1 1 5*^ttHFC- 1 2 5 (tJ^oT^ HFC-125A5 
9 9.9^;v%W±) am^J/b^?)^ifb^^^{c. «)ilfi^fcf#i>(c{i. «b 
ai^g(:::feltS'i:»gSi&@|g({i0>j^{il 0~3 Om. ^fe. fflHi^JOHF 
C- 1 2 5*j<tt5CFC-l 1 5*^^fig?.S^tl{3^1-5Sait{im{f 

t e r t ->^^;i/x-7^;i/^fflV^feJ®^©S^ffl*)^tf)fe*:^B^®;^^^ 

HFC - 1 2 SiJiO^CFC - 1 1 5*^^T*figS^g^tI2 (fi?iJ^{iH 
FC- 1 2 5/CFC- 1 1 5(^;i//^;i/)=9 9/1) (i. ««Jx.«iJDE 
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T-{i. JtS^ctO^J^tiHFC - 1 2 5/CFC - 1 1 5 {=^)l/^Jl) 
= 90/1 0®i!j^®}g^i^=&gmtl4 J:bTfe^m^::^*«T-§So 

tfcs i^m^^s ^J^^HFC- 1 2 5/CFC- 1 1 5 (^;u/^;i/) 
= 99.9/0.1 cD»J^©tt/h^J^^trM^t)§ffimtl 5 (Jftm^JjiJt 6 0 

mm%) ti^xtk^mu zn^s mxmm. (^j^«2 sKg/cm^- 

G) t^ft^tiS^S^g9(3^|&U J^]Ig|5J;OIIMe^{cJftiti^J*5ctU' 
CFC- 1 1 5^^**lxHFC - 1 2 5 $gmt) 6 LTffSo 
m9®JgJggi5A^^{i^Mfi^l-HFC - 1 2 5=£^^^5:V^f^ai^J^&mtI7 

(i. \^^tti(Dmmm^mmt^m^x$)'DXi)s m^m^mi^t^hu^ 
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^(Dii^frnmiexxmrn^^*). cfc - 1 1 sio^t^HFc - 1 2 
5^^t^m^m>ibmnmzcFc- 1 1 5<^-^*/^v^hfc - 125^ 

mmmmm^^mx.itm.mi 00 mm. smici om m^^i 5 

^) <^^iWM^^fflV^THFC- 1 2 SSU^CFC- 1 1 5;5^i^;^cf-5}l 
(HFC- 1 2 5/CFC- 1 1 5 (Si/Sl:) =99/1) 

f^iE;^ lOKg/cm'-G r♦^fe$^^^ttms^li^t(c: j; 19 L/c„ mm 

ifHWWi^t t-Cft^S^tvytCFC - 115 (HFC - 1 2 5 ^^tf ) 

^fe^ttibfco r^D|^s^f^^^^5v^r3lm^i2 0 OT-feofco ^iiE^a.}: 

•9CFC-1 1 5^S^i^6<J^c:■^^j^TV^/j^V^HFC-l 2 5SU?v^:n^^ 
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(3^2) 

Kg/hr 

I NPUT 

ttm^J 60 

HFC-125/CFC-115 jl^!^ 40 
OUTPUT 

^m^ 0.4 

^mm 99 



HFC-125 CFC-115 CH30(CH2CH20) .H 

100 

99 1 

96 4 0. 1 

39. 99 0. 01 60 



8 0mmai^^^5© (^1^7^:) ©SiJ(7)M^l^ttjZ.^^f^£E;^) 1 8 K 
g/cm^-GSgEJtl 0{::Ti^Stfcir^6.*^]IJ;^)HFC- 12 5/ 
CFC-115 =9 9.9 9/0.0 1 (D'^^m^. ^iSJ; 0 

3fil:%(DHFC - 1 2 S^-atpv^aif^i/^i/y 3— /w^y y f-^Uo:— r 
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m ^ (D ^ m 

^ > =&^^T♦fife^?g^^fflmM■r S J; D '^H0^{3 ^ d p ^> ^ 
-J8Sjt : R'O (CH2CH2O) „R' 

J: -r 5 ^ > ^ 7 P a: ^ > ©^^XS <&;&-r 5 ^ > ^ 7 P X 

2. ^?g^«J:wm^j*?g-^ufc^(c. ^n^£jftm^sxgcc« 

3. jsm^gxg{cMffl-r5ttm^j(S)©}g-^{c^sns^>^7 

P X ^ > ct ^ P P ^ > ^ 7 P X ^ >( F)(c^-r 5 Sfi^iP® 
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